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ify^m^^mt. fliiiEA;'3^iaTA:^ Lfcia»^-;;^^ja 

if 1 lwfa«tco|Efii^fii - - t 

P±aig|5Sr*i-«>fE®:-^:y KSrfe^^«s:<0|^— lESk^^tc 
LT«l?:lHlitS$-arT; A>3$tt7t®iaW«»cS<5< 

SfIIEA:t)^l5-T?A;d$nfclEfii/<;3«.|»JiS-:3i/^-C. «il!E 



(2) 2000-25210 
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mRx/tt\u^^^&cxw:^$Mt^^mm^m^\'^x. 

10 ii*iS6.jci5it<^)iEgi^K. 

[iS*iS 9 ] t!i{tifS.m^-y KH. f v^' Srttm LTlE 
m^'fio-^ Y^l^^y K-efoSrt SrittiSt 

-r S if 6 tdlE® ©lE^SSo 

[if *^ 1 0 1 SlIIEia^'^ 5- Ktt, ISl^^/v^-SrfiJ 

20 coPtmSBSr^-^SSEgi-^y KSrlS^l^fls<OlHl-|S^«« 
J-*rL-C«ifclHl;^S$*T, A;^j$HfcH^t1tSlc:S-:J 
< Wife ^Sfrl2fE^aEtt:± ♦c^fiS; ^ -fr 5 12® iSr 

flifS-^yi'5^^<;^§E®<?Dga®>'<:^ScS:A;^f 5A;^7xe 

mt£.xtiJLm.x-?<ti^nfz.tmLy<:^m^^^^^x. suis 

ffl*slSi •) /hSV^m2!»aiimTfiSjilU.^n&l^(^®l« 

xtiTM.X'Xti^titz.mi^^<:^^xm^sm\SL'^m^m'^ 

StifEttftoj^xsri^ • WIEA;t>xSfA;^i Lfci5®>'-<;^ia:^i 

xy^m^n-^iLm.xwtm^f\.it^^nm\^m^\>^x. wis 
m2asi3ia-eMjiiiL, ^invM^<r>m.m^n\^x\tm^e.y^ 

40 1 ajiiiST-miiir a r t ?ri|#® ii-Sit*iS i i J-lEi^ 
fE^$r^T5^ v^v^aij/ MESi'^s' KT'S>5wt Sritm 

[if 1 5 1 mmttm-^i/ vtx. m^^/^^-^m 

50 fflLTl'>^5rtttil-f-5iESi--y Kf*»oT> -r>'^'lc 
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t. 10 

«tifEIE@i$iJ19Xgtt. #ilBA;bxmT-A:*) hfzf&my<:^ 

i -r 1 6 J-|E4fe<oiEgiSIBK)$iJp:frS. 30 

[W*ii 2 o ] tdlEIS^-^ y h'ti. ^3i^/p3f-SrfiJ 

t7 5IESt^gcofiJ^(r)7*D^'7^3- K;6s*&«rt$n/c3 40 

StiiS-^>'i'f'^<;^fES©i2fli>'N';^ffcSrA;^i-5A;^)Xg<7? 
T'D^'-^Aa-Kt, «fif2A:^3XS-CA;^$nfcfa®>'< 

*tliEmj2lXSIcJ;5WIEiEg^J«<*:©«6ii»::^i:T, Stlia 

AttT.mxA:^^intz.mm^<:^mx-mum^^mi^m<5 
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4 

=> - K t Srffl X ^) ;i t Sr#® t i-5 => >- bf i - Wg? 
»-S*UT^fclllife*$*T. A;05nfciii«!lt^»J:S^ 

tfilE-^>'v^^<;^iagi©iEgi^<;^»SrA;^ii-2>A:;bxeco 
tfrlEA;^xe-CA:^$i^/cIESt^^•;^^l^:S<3l,^T, «tfB 

§r<ix5 r t -r ?) V If 3.-^^ge> ^ y , 

to 0 0 1 ] 

pjsg^ * y »wM1-S t to-r-*)2>o 

[0 0 0 2] 

^a, y-K • 7'p-fe3/lJ-^OOA«^;i)5j£;<-SFSLT 
[0 0 031 — ^Jil'l' ^^r? iyx. y HE^gatt^ lEgkX 

[0 0 04] -i'^':5'v^is/ MEg^ggO-^'^^SrntajL 



(4) 

5 

[0 0 0 5) z<r)Xo^i:f5miiX. ^m'f-^i^f^-'Cx^ 

[0 0 0 6] wWJ; iE^7'-:J'«-JCc;u.-r'(' 
^5 r. t J; t) X^^iaj^'^i t'<OtE^$r^T 5 Is tOTfeSo 

10 0 0 7] Vt^<0-<:^i^\?^':/ ME^i^B<OlE®*ffi 

[0 0 0 8] -jiSJei. ;<7 7— • V^' v^aiy hiHfiiilffi 
«?IE^:i^rttt. v'TV (Cy) . -^"^^f (Mg) , -Y 

jiu— (Ye) (r>3^(Di]y T^^Sr^fflL, * 

tL. $h\^n^y y^ (Bk) 5r;)]Dx.fc4fe(^-l' >■;5'5' 
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[0 0 0 9] hii^U l2fii$tu5®^©fD{ar±, lE^^ 

^yr-7r:5'^'10 0%5£r?S/c*'tcv^ "6" (OUi^i^ 
[0010] ^r-c, ztihomStJ^yMmbVx^^i' 

[0011] iS), Ell 1 xti. mm^mm^-r^tcit 

tc, syXyw (PttiiP) i^h^^'^—O'i'&'^sS.m^ 
[0012] 011 ri^t3l50-^'>'^^>'■^:^IE^^r^Srtj^.PJ 
[0 0 13] lESk'^a' KO*jfe^:^l*]'^©» 1 i^^-C 

flitsro^^J (rrT?14. 4K5'Hf) tciWl^^:^^^ 
SftiHt) ^rtr-ofcg. fE^-^f Kro«2j^at-C-fi. IH^-- 

K), 4 h*<it<OIESi®«Sri*^SIw^fife$-^TV^ 
mx- 1 ^ML.tz^^(Dfimi^m $rS'i5-o(Oy X/w 

[0 0 14] *fc, =&ifeSfi©E»5rn*?'ii'^ (-YVi? 
^■t5:^5S:i: L-rii. 5^-^,S>/®^-^^■^^- 



(5) 
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K y b r t ic J: t) y-;;^ • ^±^-ri:f5^ 

[0 0 1 5) cioj; 5'i•^/'^^''■^■^IS#l-*5^^T;£S■i^ 
I 0 0 1 6] 01 8 yXyViJlJ; tl^^^tb 

[0017] HI 1 2 (i^^<r)fd.mmm.(otim^rMi^^x 
[0018] s-r, » 1 jfe5gi^*jvNTri, mWi^s.mT' 

— iJ' ttlBgi^ 5' KI-iB5iJ $ / XyKOT* b 1 / 4 

-h:tr<0 2yX/u$rfi6fflL'^j:v\ ^rUr. ^4jfe3£EJl^ 
tts ^8yXyw^fi6ffiL-riE^fKi^'^S:=ff 5. 
[0 0 19] iE^^ii*TSs;c*3v>rtiHfcfc 20 

So H (n-3) jfe^*-v?tt> ±8y X.'VSrfflVNTfE» 
S-ffSo f5^3iaM*&«8iPH^lcL-C, ^ (n-2) jfeaS 
T->4±:^ 6 y X./K » (n-1) *ttT-«:±:6-4 X 
/K ^njfe^ftti:^ (2 -a) V X>'Wfcl1^ $rffiV^-rl2 

3/ 1 jfeSIc i o T 1 y X/V-ilSfiaSi-r 5 BS^ffl 

2E-t-5o tt^^Hli-<6tt, 2X;^fE^T'ttlSg!:^s/ Kilsro 30 
1/2 X'h t) . 4 ^<;^fBfiiT-B:IEMi'^ y KtiO 3 / 4 , 
8 ^<;^iE«-CHIESi-^ s/ KtgO 7 / 8 t:: t^i^o 
[0 0 2 0] ±iELfcJ;5l-. 

•oTl^-So -tUT. lE^'^s/ KI-ia?iJ$tl-5/Xyl'^<0 

Sf-l O OfoSVNttl 0 0 0Sr*lxSyXyWSr*-t-5fa 

»^s' yt^i^m^n^^^i>^^\>\ mxi-x. e o o d p 40 

i 0 Ofli©yX/uSrBEffi-f 5lEgfe-^s/ KCi« 

-g-, ^(^la^'^j/ K<D<>Stt*3j;^r2 Immt/iSo 
[00 2 1] 
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0>'X^V'^«x.7tlE@i--s' KSrJg^L, ^/<>^«0-^/i'^ 

[0 0 2 2] ri^«rlHljSi-5/c^t>l::, !^i^^^^S$|}^r*3^/^ 

'^y<:^t&mi^ni:>it^< ^£^<DX. lESi-^s/ KOind 
iiip°p*tC'<&Td5@it fcti.-f , -^yi-'f-^<;».fa@Srff 5 tew 

[0 0 2 3] *^Mta±iacoPigs^icie;z^TJi$ixfci3 
(^-cfc !5 , ia®)ffiffigl5-co:*:tg/<ci®®o1.{2:(^5e-(kSr§lt 

[0 0 2 4] 

h'^fe.mmw(o^—mmmm^M\.xmm 

LTtt, mH«i2|gJ;i3'J>SV^m2asi||S-Ci®i§L, 

ttrlEA;ti#l£-cA:^$nfciE®x-^^SSc-r-«iiE®<ai« 

[0 0 2 5] *7t. »*L<tt, *tlfEiS^i«<*:tOig*-P, 

tmmw<om-hm^^m^n\.x\t. m^&'m2mmm. 
xmmu ^-^jxtA^i-o^J^fc^fLTttsaiE^iajitaT 

[0 0 2 6] Sfd, »*U<«:. tflfEiE«iSiJi»^^fJ, 
5o 

[0 0 2 7] ^/c. »^L<I1, StlfEiB®--s/ Ktt, 
>^&i±iiiLX^B^rro^>i'i^z^y Ytim-^y KT 

[0 0 2 8] ^fd. »*L<tt, atfSIEg^'^i/ Ktt. Hfi 



(6) 

9 

[00 2 9] ±fi<DB^%:m^-ti>fcit>0:$i^mi^ii^ 

[0 0 3 0] »*L<tts ^m^mm^<Dmi}^b 

W^Stt, ^trlEA:^^lft-cA;tiL/cfE^^<^!8:Si>**ifa 

[0 03 1] ff* L< tt, ttrlEIE^ffiiJIS^Ifttt, 
t1IlE-^.'^^^^•;^f^®o=S■/^':^^:l*^*^^lle^7'— ^ iSr, fi 

[0 0 3 2] *fc. aft. L< tt. fliifsiEMfe---s/ Kr±^ -< 

[0 0 3 3] jt?*L< taiEIE^-^s' Ktt. ^ 

[0 0 3 4] ±IB(7)e«3<lrjgfiEi-5/cJii)CD;*:^B^I^J:5 

)*-cfco-r. stiiE-v>'Vf^^-<;^iE^<ofa^^^^fi:SrA;<Ji- 
SA:^3xmt. i{ilEA;^3im-cA;'D^tifcia®^<;^Sc»- 40 

CT. tfilEA:^X=gT-A;^$ixfcfai^^<:^fc-c-ftfifEil{ife 
[0 0 3 5] ±fE<^S6<)$:5SfiS;i-5fcii60;!^:5IP,^»wJ;?) 
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10 

jfe-^fe-oT. ttF!E^.'W^-'-';^IE®<^IS@t^-<;^t!i:S:A:^-r 
?)A;'3imt. talEA:^xm■T?A;^lSi^fclE^>'<^IS^- 

[0 0 3 6] ±IBroS«)Srii^-r5^fe<D*%?^tCj;5 
fE^j«($:omiil:^|6jl-id?iJ $ iX5t«ISOti:m&BS:*-r«) 

^(OT'a A 3 — K*5:^«fl $ 3 > tf a. — ■SISS;' 

^y-cfeo-c^ S(ri2-^/'V'f^^<;^IEfi^ro?Ei5^<;^»SrA:^ 
•r5A:^)Xm<0:7'i3^'7A=— Kt, StilEA;'3Xe-CA 

(^<Dffl*^C0T^^«J-3*L-Ctt, ^l3^fti2lfii•3'^55V^ 

ummT.m\^^i>tijt&^mmi^<omm{^jt^zx. ttrnx 

iii»^-v>'V''^^^;».|Sg^-r2>ISgi»XS(07'D ^yJ^^ 
[0 0 3 7] ±fa(DS6?J^it^-f-2>/::«J»5|i:|g?^JCj:^) 

S^ii-C. A:/3$*xfciii^i^«l-*-:3<Hife§r*trlBB2^ 
:»©7'u 3 — KAS1$*ft $ nfc 3 > f 3. — "IbSp* 

^y-cfcoT. Btrfs^^i'^^^';^lE^<^)faSi^''^afcSrA;^ 

-r-5A;^lXig(737*t3^^7A3— Kt. ^iEA;^JXeT-A 

SiEi^3iiJ?9X§<07'n^7A3- Kt *flfix.5o 
[0 0 3 8] 

[^p^tontterojf^fig] EAT. mm-k^m\.xim^<n>^ 

(HlfeJf^liS 1)01 ll*|gBJ<Dl' >^ v^i h iS^^S 

[0 0 3 9] 4 0 lHIES^-^y KT-fcO, 4fe (Bk, 
Cy, Mg, Ye) <0;<7 7— • > A^-tiX^'tVl+A^ 

So 4 0 2life^'^y K4 0 1 Sr^jf lE^ii: t tl- 



11 

O — 7 4 0 4 t t tj(ClE@itfe4 0 6 ^nA.^ii^hm(oii^ 
fpo:*i^Jj:lHlgL. KS^«4 0 6 *Y;^i6]»cBiNfiioT 

V^<, */c, 4 0 Slil&ffiD-^T-fc'?, IEIiffi4 0 6 
mm^notkiiiz^ Jffiisit) n-7 4 0 3&l>'ttftn 
-7 4 0 4 t lRl«IJc1E®«fc4 0 6 *Ji|ix.2)tS:f'J§r»fc 
•t-o ffi&^s/ K4 0 Itt, Bk, Cy, Mg. 

Y e^D4felco^^-rstjgt):^|6]lciEas^^fc6 4^l^o/ 
[0 0 4 0] UA±©«fiS;l^*5»t^a*6*)'iffi«fEfttii<^ 

10 0 4 1] Itm^lC, ^— A • :)i':;>'>a >ffiM©l-& 

)^ (j^^^>-) U'SrdSb, lae^-^y K4 0 
X^HciiJiaeiT"— ^^::^^v^fE^^4 O 6±|::^>^'$r 

ataaLiEffli^tf 5o fE@«t4 o 6<o^^^X'fe.mf—i' 

i: 19 t OiNB !3 S L I:: i 19 fE@!:x- ^ (OIH® Sr 
[0 0 4 2] fSi, ll^^LT^■'^^:v^;i^ mMMmio:>^:^ 

mn-t^CPV, ROM, RAM, l|tfflIe]SS<k«9<g^$ 
[0 0 4 3] Stti?^figll:i*5tt5-<>^i^3: J/ hlEg^^ 

^nttti:;^!^ ^ ic i 5 A 7 §r Jip ;t lE^:^ 

[0 0 4 4] ^iiJKISl |J:*5V>TI±, 

^y<7.^m^mrf-ri>o lE^^^xtsctt, 2^N-xfs 
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xtam-Tio 

[0 04 5] m2\t:^^momtSsMB 1 ©•^ywf"^<;^IE 
[0 0 4 6] *-f, @^^§l#;^^t;iJ:5@^F.g§l# 

[0 04 7] rn^mm 1(02 y<:^umx'ti.. 1 ^<:^ @ \z 

^iv^-c±*S:^l^^©^gmsg<0 2 nSfeo h msic 
Kyh) SrIEgiL, 2/<;^ Hw*3l^-C£^2E:^|S]<0 (2 
10 n + l) #i(?3Ks/h (^^Ks/>) §rlEfiii-2)o ^ 
fc, 4/'?;^sEgix?ll, I^IIIIJIL-C, l^<;^@-C«4nS 
govs' h, 2^<;^ST-tt (4 11+1) SiOKs/b, 
3^<:^B-r-t4 (4n + 2) #Ba3Ks/h, 4^N;^B-c-tt 
{4n + 3) SeoKy h§r-?rjx^-*nicl^i-5. 

[0 04 8] nmmm i roi2^«ttssgBJ-*5»t5-=i' 

/^9^>'■<;:^.|^fifetbm-ov^T, El 3~ia 5 5:fflv^Tlftl^i- 
20 [ 0 0 4 9 ] El 3 \%^mm<omMTim 1 OlEMi^fieffi*^ 

[0 0 5 0] jaj, eATwifteqx-tt, 4^<;^iE«kT-<ofasi 

td^'^SrCajJc^tf, *fc, iEg^--s' K4 0 l (D^&y X/vw 
1 ^^lJ:J;'^-cSE&Si^5K^®«^7-^' v2:f^^-r5.o 

30 [ 0 0 5 1 ] 133 14, tmj]mm.m^n\.x^um.w.i: 

^, ^2 43^, ^3;fe^, m4jfeaEcO-^:ix^*ix(73it^FB^ 
T-tt^-C 1 7'f i^ta^S<0^aiilt)SiJ^;45fi*3ttSo ^ 1 
±:^3/'X/V (/X^vS-§-# 0~yXyu#^ 
# 2 X/i/) d:ffi^-i"f , 1 6 y Xyv (y X/V# 

mn-t^o m2^^X'ti. ±.-^2j:^jv (yXyv#^# 

< 3 2 y X/W (/ X^U-S^tt 2 ~y X/WS-g-* 3 3 i^y 

40 Xvu) fcttlSfflLTEWit- 6„ msife^Ttt, ±:*iy 
Xyv (/X/i'#-§'# 0O/ X/V-) o;'fSrftffl-*-f, ^< 
4 8 y X/w (/ Xyu#^# 1 — y X/v#-§-# 4 8 (oy X 

X;u (yX/i-#-S-»o~yX/u#-S-# 6 ScoyXyw) Sr 

6 7f :^♦aaa:OffiJ§!3^|J#^^T^\ )l^i:'i3*3^6 4 

/ XyU (y XyUS-§-# 0 ~y XyP#-§-# 6 3 (T^y XyU) 
^ffl^^fc4/^•;^fEfi5r^7 5o 

[0 0 5 2] 134 tt, |E»'SIg6^S*S4Sd^fe 2 2 7'C 
50 SfcJ?.4^e«ll^Sr'boTf20ii-5^-g'Sr^LT*Jt), IE 
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•as) A^^>l7-OT:*ri'^i:5o ^ l jfeS.H 2 3tS> 

(y X^'l^g-^** 0 ~y X;uS-§-» 2 3 X.'l') 
■tir-f , 1 0 y Xyv 2 4 ~y X^'V*^ 

»3 3i^/Xyv) /d^•^ffiv^-c!ag!$^»^Ti-5. Il23t* 
■r-tt, ±^2 3yX.'V (yX;wS^»0~>'Xyu#-^» 
2 2<D>'X>'l') Sr^S&ffib/jiV^t?, i^<2 6yX>'V (yX 10 

2 3 ~y X7vs^# 4 9 <oy X/P) /cft^ffl L 
TiHgii-S. m 3 ^^Ttt. ±:fir 2 2 y XyV (y X/wS 
■§-#0~/XA»-§-#2 lOyX/v) Sriiffl-fr-f. ^< 
4 2/ X;w (y X^W#-^# 2 2 ~/ XyuS-Sr# 6 3 W/ 
Xy>) S-fflV^TfE^-^^So m4^«EJLP^T-ti, fE^*3E 
Wfl 6 7-^ >+ia*<OStil^!J$iJ^&?f 5o ^4 
jt^-ett. ii^eyX/v (y Xyw»-§-# o~7X/i'S^ 
# 5 (DV X/w) fe'»tS:ftffl*-f, ^5 0 5 8 /X^-w 
X^V#-^# 6~y Xyv#-§-# 6 3<OyX/V) i£TS:fflV^ 
Tfa&^<f5c mSifeSEm-C-ri. ii«i:-*5!J^6 4y 20 
X/U ( y X/l'#-§- # 0 ~ / Xyw-#^ # 6 3 o y X^u) ^ 

[0 0 5 31 1215 14, nm-^m^mm^h 5 o 7-y >fa 

^^mifhf^<Ot&3i^-y K4 O 1 <ofEgiiffii^*>p5<?3BgBS 

{iS) A>b5 3 5-Y VT:^i:'i5. >S^«)4 

mm 9 ^|J» t 'tcSc' fiP*>, » 1 ifefi-cttT:^ ley Xyu 
(y Xyp^-g-* 4 8 ~y X/w#^» 6 3 wy X/v) 30 

^ 2 jfeS-c-ttT:^ 3 2 y X^v (y X^v#-i-# 3 2 ~ 
y X/w#-§-# 6 3 (Dy X/u) ©^'f. ^3 jt^-cttT:&4 
8 y x.'w (y X/v#^# 1 6 ~y X;v#-^# 6 3 (oy x 

yw) (D;?fjcJ;oTlEgkU, »4jfejSEAI^T-tti£6 4yX 
(y X^'ws-^-* 0 ~y X/w-s-i-* 6 3 wy X/w) <Sr{fe 

T-fc5o :i(Oi5t-s ^fi®J*A54 5 ^-T >SrM;t^^ 

4 0 l(DiiLmA^^^ii>fM\-fiM'^<D4/<:^Umb^—m 

[0054] r<73J:5lc. m^mm 1 T-a, E^/jrlE® 
*^;65'5r*g^j;*-h«B&|5*»l=>3yXym ^m<D 

i3g^J^SSI->!tLT 0 ~ 1 4 >(Dm^i^\t. M 1 its 

>{-?SMi-'5o 1 5~2 g^-Y 

V-T VtC^M-rSo 3 0~4 4 

^ 1 jis t m 2 *iE<oFfl(oiE® ^araosaiii 5 fio^ 1 
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^'iCtE@*SAS^Bg'ia±ffiasl-S*LT3 yX/H® (y 

^i>m^X-^ 5. 
[0 0 5 61 ami-. SliSff$tin:?lltl$n2)*!iS<07 

[00 5 71 HI 6 1 XMrf^i^^iS: 

[0 0 5 81 *-f, ;^7^s/7*s 1 0 i-c% fBgfe^<;^^5r 
li^ii-5o «>cl-v :^Tyy's 1 0 2T?, jfeSfi^SrSlS 
i-^. :^7'3'7'S 1 0 3-c. m%LtLtS.my<:^^t. ^ 

<^«j!lf9S:Sri*^-f-?)o ■?-LT> ;^7^yXs 1 0 4f. 
[0 0 5 91 Eil±tftB^LfcJ:5lw, limff01»H-J:ti- 

m^nx'^-W.-t^m.m*)&^iy^>^'^\^Vc^xiz^ 

:kPfiro^^i•»t^^5a^^4^i^•5„ =t^x. mmm^2x- 

[0 0 6 0] mMmm2\^t3i'}i>^ i^^'-v'rny 
m^m^i^^^xij. -tf^s^ffiAfe (01) BHii^Kffii 
tmmx-hi>t-ti>o 

[00 6 1] m^. mMnm2<Dtif^mss^m^isi^i>-^ 
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10 0 6 2] f^4, £AT<^Iftl^t?tt> 4^<;^ia@!f ©ISSk 
[0 0 6 3] El 7 tt*^|^ro^lE?^flg2 wia^pitg^i^ 

Si'ETHg^ltiffiA^b 5 0 7-1' V-Os^emiSEiiS&SS-g-OlE 10 
[0 0 6 4] I117«, IS^-SItg^«(cS*LT*6^tS'i 

-ctt, ±:^i6/X/i^ (y Xyv#-§-#o~yX/v.#-§-# 

ISCyX/V) (D,^, ^2 5fe^-C-fiJi*3 2 y X^fW (y 

Xv/us-g-* o~/' X/vS-i-ft 3 1 X^v-) (O^, US 

#4 70>'Xyv) ro^^tt^ L-ClEMi-r-S. m4^fe^± 
:^6 4yX^l' (yX^Wft-g-S 0~y X^US^# 6 3 

i/\ ^6 4yXyv (yXyv#-^# o~y Xyv#-§-» 6 3 

[0 0 6 5] El 8 tt. IE^pItE««ilS*»fc2 2 7l':^tB 

gt^^M*feB*©BE^---;/ K4 0 1 rofitffltiia7-C^Lfc 
^»::*fUT6/X/i'T;^t^j:-5„ fglMMXtX. 
ley Xv/u (y X^rvs-^-* 0 ~y Xyus-?-* 1 5 <dj X 
/V) tt^5£^-ii:-f^ m< 1 eyXyu (yX/W#^# 1 6~ 30 
yX^l-S-§-# 3 K^yXyV) fctj-^fflv^TIE^Srtf 3. 
®2 3iaS-ct), ±:*(Oi6yXyw (y Xyps-s-w o~y 
)XyU'S#» 1 5 oy X/ix) !a< 3 2 y X/w 

(y Xyp#-i-# 1 6 ~y Xyv#-§-# 4 7 (oy X.'W) 
ffl-re. ^Sj^^T-tt, ±:firi6yX/v- (yX/u#-§-# 
0 ~ y X>'U#-^ # 1 5 (O y x^w Sr1sEffl*-r . a 9 <o 4 
8 y X^u (y X;u#-^« i 6 ~y XywS-^« 6 a oy X 

P^T-fl. 4 y X/W (y XyU#-^# 0 ~y Xyl-#-§-# 

6 3<oyX>'V) (ci ij 4^<:;^fEfi^i-5o 

[0 0 6 6] iii9 ts.m'^mmi^m^h 5 o ^-y >ts 
it^MJfepf roiasi-^ 5/ K 4 0 1 cofiLfiia, m 1 t^t^ l 

4i-g'JCp(ifLT2 y Xyi.T:^i:'i-5o ^<^^-&> ii^£0 4 
IEgi(;i*3 ft 5 i5««tMi6*S t l^««BES^tbf^:l3 J: T>' 
»tiit)*Jffllti'^5„ gp*). ^ 1 jtat-cfJT:^ 1 6 y Xyu 
(y X.'l'#-^# 4 8 ~y XyV#-^# 6 3 coy XyP) (D 

M 2 jfeSTiiT:^ 3 2 y X/v ( y Xyp#-^ # 3 2 ~ so 



1$§|2 000-25210 

16 

y Xyvg^ # 6 3 © y Xyv) (o;^^, ^ 3 j^^TttT* 4 
8 y X;v (y Xyi'S^# 1 6 ~y X^wg-^* 6 3 toy X 

(^;?^|cJ;oTfE»L, ® 4 jfeS^A^T-^^ 6 4 y X 
(y X/vS-f-* 0 ~y XybS-g-* 6 3 coy X^p) Sr<56 

"omn^'ab. w<DJ;5J-, s^5emJ^iS4 8 >SrS 
[0067] ::oj;3»-. lliSJB982-c«. lE^JiiiE® 

T0~1 5 7'<'i^©^-&»-tt»l*^A>P>m4jt3g* 
1 6~3 1 7'f V<0^-&{r«:^litS;i»bm3*^ 
3 2~4 7 7-i':^<o«-&ictt^i^S<o;?f. 

?.^^l-ttSl3feJE;6^b^fc 1 6 vHaSro^Sil^t) 
[0 0 6 8] ^JtoT. IHg^at4S*>6)?JT^ScO|Effll^-C 

Mi^«gm«?Srii-^i-:i t < ±^&mmm^mhX4y<:^ 

ti: 0 Ir)— 7-r >tt:^TlHl— y X^^Kc: J: !J fE^$n-500 

^5- 5 r t T'-f V j^^/i if J; 5 lE^^ ^rJEiSX- 

[0 0 6 9] L^t J: 5 *JSff^flS2 in 

tf, -^yw^^<;^fB^SrtT5-l'>'^v^^s' 

9 , umm^m^iei\,'>xfim^'om \.<o^/\'f-^<:^mm. 
[0 0 7 0] ±mmmmm i T-a. -7>'Wf'^<;^fE^fc:<t 

■5 t © T-e>S V \ 1- 5 * T- -b < , 8SS-^ 5/ KlJliS^iJ $ 
n5yXyH::J:oT{*^$tL5ffl¥^a;45iS^ixH*. Pllt 
C03as<ofc»»::^*$n5«i2lt)a«ii:*c-r5„ ::OJ; 



17 

[ 0 0 7 1 ] ±|ESi!lJB«l 1 , 2l^i3^^T«. 4 fe-T > 

T'b4fe(cpg^-r2)'b<o-c«'fe<, saroS'ia^sfeto 

(OT-*oT'biv\ yXyi'^l;:oi^Tt)6 4»;ipg 

[0 0 7 2] fE^--^:^ Ktt, '< t^i^ }:te.m 

[0 0 7 3] H i Ottl'>^i5'>^ tlE^'^s' 

[0 0 7 4] MJ yi/ 1 J ctt, lai ojc^ 

y K I J Ht;JS5>fiS^tg-T?fe5„ V y y I 

J CJctt, ;itL;i5=3e.^ i; s,-:;;4 0 3tcifg@$dxfct 

ixT-O^^iSpttH^ixS. Ell 0J;it3i^-r, 5 00 
[0 0 7 5] fE^--^5/ K/6>e>n±ai$ti5S£jStt-r 

[0 0 7 6] *3t. ts.m7'—$'(Dmmi^s<i\'^xmmm 

lE^Kf hOFB^^I^jaatiioTlS^Ki' hSr 
lSi9^i-»?57'-^F^§l#:^^*;^, wixP3(^f?fffi:^5C''i: 



(10) !^gS 2000-25210 

18 

[0 0 7 8] EA±<0|ltS?gffilS. ^Iw^iy^v^Jais/ ME 

10 [00 7 9] ^(D^xmi^tiim0.^>^^.m^z'o\>^xfi. mx. 

iS. *ll!ttfT^4 7 2 3 1 2 9^mm^. 7 4 0 

$ tiT V ^ 5 h •^mm^Ml^ L Tiag $ 

mmmm\c^rc?Lx\'^xmmm^m 

ilKffli::J:5P±a3fflHPSr:^hLTfiSft: (-r v 

«J|Xi^«5^7t?ix5W-C, i|t»c/S:«t±l-StbfcfK<*: (-< ^ 
[0 0 8 0] r©^^V^;^ff^:K<offiSb^t■§-t L-ctt. *ll 

i|#fF»4 4 6 3 3 5 9-§-?«^». Pl^4 3 4 5 2 6 2^ 

30 mmmizum^nx\'^^^ o^j:'i,<oAmLx^^i>a 

*3, ±IBS»i^^ffl®roia^±#^|cMi-5.^P^©>lfc|li^ff 

^4 3 1 3 1 2 4^-mfmm\zisM^tix\>-'^0k^i:mm 

[0 0 8 1] mm-^y KWfflfiKt LTtt. ±^<??=S-PJif|B 

m^mi^mmi)mm-r^mm^Mm^iix\>^i>mi^^m 

^i-5*Il!|tl«F^4 5 5 8 3 3 3-S-?g^#. >|tIli|#t=F^ 
4 4 5 9 6 0 O^0J/ND«SrfflV^fc1t^t*^?^l-^*n 

40 2>i><oT-fe5„ ^DxT, m^<omMm^^mzMLx. 

BBTj^-t-Si^glBSS 9- 1 2 3 6 7 0 ^■<tim-^B=^^^\y^ 
-<751E:^]» 5rBiiK-r 5 a ^ nt tUgp Jj; $ -fr 5 fi?^^ 
M:T^-r5#BPS5 9-138461 -^-lii^lcS-tSV^fcl?! 
^tLXhS:^\ 
[0 0 8 2] ±iEro^J£?f^!lT-|iiPJLfc:IEfl^--' 

50 (O-f V^©ftJ^:*5pJtg|;i/j:53S^^g^(^^^7':J'-1' 7*<0 



19 

[0 0 8 3] ^fc. sk±mmLtcBmmmff:>mm^. la 

te 5 V Ml r tt (om.^-^ i 5 ^iiJiD^ft^'S'ie i: ;6s 

[0 0 8 4] iEfi^^S(OiEgk^- Ki LTttH 

K^r-i*:^!!-^^-!-* *^^ISe<oai^^-&*3^t- J: o T T- 

) [0 0 8 5] witftifl Lfcl|^|<o?^ife^c*5^^-r«. -< > 

ais/ h^r^-Ctt'T v^- e«s:Sr3 0° CEA±7 0° CSXT 
mc 5 J; 5 iaasSiJ^i- -5 1. ii—fSci^x-h 5 *^ t . 

[0 0 8 6] iD;tT. «®ftil'ISi^;^^/i'=¥— 

J: •? ^iti-^-r iltgaBS 54-56847 -^-i^fBS) 

«)VHli|#§§DS6 0 -7 1 2 6 0^4!ifB»Cf5^^H?) J; 5 

b\^x%n^fitLi^mx. m.^m^^m^n\^xn^-t 
[0 0 8 7] j^, *5§i^(4, (^J^tf'-J^;^ h 

[0 0 8 8] *^P^cOg&<3(4. SflsELfc^JSJgfil 



(11) 1*M2 000-2 5210 

20 

■«fMPU) :iSfSti^K($:|c^S^rt$i^fc:7'D^•7A=I- K$r 
[0 0 8 9] r<OS-g-, |E1«J^($:A-fc^bl$nfc7'0 2>' 

[0 0 9 0] y'uifyM.u- V^^^-t^ fcfccOialt^ 
^, ^f-^T^i^^ %m.%.'f^7^i? . CD-ROM, CD 

[00 9 1] avf ^-:J';J5S£ttlLfc7*n:/7A 

— A) )i f;43|||Sro«i3g«— &B*/cttik 
[00 9 2] 3E»c, faig:J«frd»t,S£ffi$nfe7'n;/7A 

[00 9 3] 

30 [IgPJcOSIj*] W-hlftPJLfc<teilr, *3gP^I^J:ixtf. 
[0 0 9 4] 

[IllBcoffi^/iUiBJ] 

im 1 ] *^0j<^)-i' >^ iy=c y hmmmm.(o^m^^<om 

iS.^^-tmx-;ki>o 
mx'h^o 

[IDS] J^3g|g<7D|IJS?T^Ill rc'|ESBltg^i!^»'>o«VMr 
[04] *|gP^<D|IJfeJfJIll Wf2«feBllg®J^S!g*^fc 2 2 

y4 >tzim&m^*^hi>m'^(DE.m(Dm=f-^7iii-mx' 
[05] ^^mcD^mmm i rotsMt^tg^i^sg^-b 5 0 

50 10 6] *|gP^©||jaif^ltglT'^ff$ix5^S^^i-7 



(12) 



2000-25210 



21 



22 



[11181 *^P^O^i£JKfig2tOiE®-5Itg®i^«d^b (IE 
[mi Ol tlSS^-^?^ Kt;dS5>B8"sitg?^^-^ lO 4 0 5 #fia5o-9 



[Ell 21 ?S5fe(7)lE@S^B<^IE^^Mi64S-^(Oia^gfl4& 

4 0 1 K 
4 0 2 V yi^ 

4 0 3 ^isli^o--? 

4 0 4 fflgbD — 7 



[mil 



m2] 



404 




Xja£*R 01?3^6e789 IpU 1213 14 16 1617 



2nd'«;^ 



0L23456769 1011121314151617 



0123466788 1011121314151617 



0123466789 101J121314161617 



ai2346678B 10] 1 121314161617 



[HIS] 



[116] 



TKizzletfO 



$3— ^iS 

o 
o 



oom1c#63 



nozzle#0 



noz2le911! 



nou]e#34 



nozzleifO 



nozzlerrSS 



i>o2z]cti4B 
no2zletf69 



'libzileft" 



002zle932 



ooz3le^a2 



maz]fi#48 



Q02ZleX63 



"Lsioi 



.5104 



(13) 



#^2 0 0 0-2 5 2 1 0 




[HIS] 



[1119] 



nozz]e#0 



fa — ifrljF 
noulB#0 



nozzloffO 



noxzlnlUB 



ncnleffES 



mm)ctf3Z 



nozztcMfl 



DQZzlem 



ixozJellflG 



' QOszlSO 



nozzlcM 



oozzlelriS 



no2zlt:j)63 



0 : eiSbtefitffl / x;u 



nazzTelffl 



nozzletr32 



TiaM2lcjlf63 



101 1] 



(14) 



i|$gi2 000-25210 



107) 



aozxleiRJ 


• 
« 




• 
• 


nozzlefd" 


• 
• 


nuzic^u 


■ 


nczzl«^l6 


• 

_•_ 

o 
o 




• 
♦ 
• 
• 


JI022le#l6 


• 

• 
• 


DOzzlefilS 


• 

« 
• 


ntizzle#32 


oo|oo 


nD2zte(t3Z 


• 

o 
o 


nczzlej!32 


• 

• 
• 




• 
• 




a 
o 
o 
o 


nozzlett4B 


o 
o 
o 

D 


ftozzlej^S 


• 

• 

o 
o 


rwzzlct)4fl 






O' 

o 


hbzzle^ 


o 
o 




o 
o 


iHi22le0Q3 


• 



nozzlef9 



nozzleftlG 



nc3zl€#32 



Dozzlet'ts 



f»zzleJ!&3 



[ma]- 



Si-TfeS ff^=^ gSHj^ 



nozzIetfO 


|oo 00 


BDZzlett) 


o 
o 

o 
o 


nDZ3lc#0 


o 
o 

o 
o 


Tibzz)eff& 


« 
• 




• 
• 


TioazTcW 


• 


nozzle#a2 


• 

o 
o 


oozzlelf^ 


• 
• 
• 
• 


ao2zle«32 


• 

• 
• 
* 


nozzlef$4& 


oo|oo 


nozzle#4S 


••|oo 


no2zletf48 


• 
• 
• 
• 


nozzle#63 


b 
o 




o 
o 


nozzle^GS 


• 



nozKletrCS 



noz2le#0 



nozzteSlG 



n«z2le#32 



iKtzzlc)}&3 



noziletfO 
nozzleCl 
nozzlejifZ 
nozzlclf3 

nozzlefrS 

nozzleIrT 



nozzlctfl 

nciz2lejf3 
'ncrzaleP4~ 

nozzleffB 
nozzle<r7 



rwnlcffO 
oazzletf] 



Rozzletfa 
norzleM 
noulelKt 
nQZzle#6 
ntiz2l<i#7 



nozzlBtf] 
nC2zletf2 
nozzlcra 
nozzleM 
ROZzJetfS 
nnzzlcW 
nnzzlelT 



noxzle»0 

nozzle42 
nyzzlettS 
i»3zlel¥4 
nozzUi5 
nozztejitG 
nozzlcJrr 



Japanese Publication number : 2000-025210 



* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A recording device which performs multi-pass record which 
completes an image based on image information which was made to carry 
out the multiple -times scan of the recording head which has two or more 
regurgitation sections which are characterized by providing the following, 
and which were arranged in the conveyance direction of a record medium to 
the same record section of a record medium, and was inputted on said record 
medium An input means to input record numbers of passes of said 
multi-pass record A conveyance means to convey from an edge of a record 
medium of said conveyance direction to a predetermined field in the amount 
of the 2nd conveyance smaller than the amount of the 1st conveyance, and to 
convey in said amount of the 1st conveyance to the other field based on 
record numbers of passes inputted with said input means A record control 
means which carries out multi-pass record of the image based on said image 
information with record numbers of passes inputted with said input means 
according to conveyance of said record medium by said conveyance means 
[Claim 2] It has further a setting means to set up a margin field firom an edge 
of said record medium. Said conveyance means Based on a margin field set 
up with record numbers of passes inputted with said input means, and said 
setting means, a predetermined field is received from an edge of a record 
medium of said conveyance direction. A recording device according to claim 1 
characterized by conveying in said amount of the 2nd conveyance, and 
conveying in said amount of the 1st conveyance to the other field. 
[Claim 3] Said record control means is a recording device according to claim 
1 characterized by thinning out and generating image information 
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corresponding to said same record section for record data in each pass of said 
multi-pass record. 

[Claim 4] Said recording head is a recording device according to claim 1 
characterized by being the ink jet recording head which records by breathing 
out ink. 

[Claim 5] Said recording head is a recording device according to claim 1 
which is the recording head which carries out the regvirgitation of the ink 
using heat energy, and is characterized by having a heat energy conversion 
object for generating heat energy given to ink. 

[Claim 6] A recording device which performs multi-pass record which 
completes an image based on image information which was made to carry 
out the multiple-times scan of the recording head which has two or more 
regurgitation sections which are characterized by providing the following, 
and which were arranged in the conveyance direction of a record medium to 
the same record section of a record medium, and was inputted on said record 
medium An input means to input record numbers of passes of said 
multi-pass record A record control means which forbids conveyance of this 
record medium from an edge of a record medium of said conveyance direction 
to a predetermined field, and carries out multi-pass record of the image 
based on said image information based on record numbers of passes inputted 
with said input means 

[Claim 7] It is the recording device according to claim 6 which is further 
equipped with a setting means set up a margin field from an edge of said 
record medium, and is characterized by to forbid conveyance of this record 
medium to a predetermined field, and to carry out multi-pass record of the 
image based on said image information from an edge of a record medium of 
said conveyance direction based on a margin field where said record control 
means was set up with record numbers of passes inputted with said input 
means, and said setting means. 

[Claim 8] Said record control means is a recording device according to claim 
6 characterized by thinning out and generating image information 
corresponding to said same record section for record data in each pass of said 
multi-pass record. 

[Claim 9] Said recording head is a recording device according to claim 6 
characterized by being the ink jet recording head which records by breathing 
out ink. 
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[Claim 10] Said recording head is a recording device according to claim 6 
which is the recording head which carries out the regurgitation of the ink 
using heat energy, and is characterized by having a heat energy conversion 
object for generating heat energy given to ink. 

[Claim 11] A control method of a recording device of performing multi-pass 
record which completes an image based on image information which was 
made carrying out the multiple -times scan of the recording head which has 
two or more regurgitation sections which are characterized by providing the 
following, and which were arranged in the conveyance direction of a record 
medium to the same record section of a record medium, and was inputted on 
said record medium An input production process which inputs record 
numbers of passes of said multi-pass record A conveyance production process 
which conveys from an edge of a record medium of said conveyance direction 
to a predetermined field in the amount of the 2nd conveyance smaller than 
the amount of the 1st conveyance, and is conveyed in said amount of the 1st 
conveyance to the other field based on record numbers of passes inputted at 
said input production process A record control production process which 
carries out multi-pass record of the image based on said image information 
according to conveyance of said record medium by said conveyance 
production process with record numbers of passes inputted at said input 
production process 

[Claim 12] It has further a setting production process which sets up a margin 
field firom an edge of said record medium. Said conveyance production 
process Based on a margin field set up at record numbers of passes inputted 
at said input production process, and said setting production process, a 
predetermined field is received firom an edge of a record medium of said 
conveyance direction. A control method of a recording device according to 
claim 11 characterized by conveying in said amount of the 2nd conveyance, 
and conveying in said amount of the 1st conveyance to the other field. 
[Claim 13] Said record control production process is the control method of a 
recording device according to claim 11 characterized by thinning out and 
generating image information corresponding to said same record section for 
record data in each pass of said multi-pass record. 

[Claim 14] Said recording head is the control method of a recording device 
according to claim 11 characterized by being the ink jet recording head which 
records by breathing out ink. 



3/29 



Japanese Publication number : 2000-025210 



[Claim 15] Said recording head is the control method of a recording device 
according to claim 11 characterized by having a heat energy conversion 
object for being the recording head which carries out the regurgitation of the 
ink using heat energy, and generating heat energy given to ink. 
[Claim 16] A control method of a recording device of performing m\xlti-pass 
record which completes an image based on image information which was 
made carrying out the multiple -times scan of the recording head which has 
two or more regurgitation sections which are characterized by providing the 
following, and which were arranged in the conveyance direction of a record 
medium to the same record section of a record medium, and was inputted on 
said record medium An input production process which inputs record 
numbers of passes of said multi-pass record A record control production 
process which forbids conveyance of this record medium from an edge of a 
record medium of said conveyance direction to a predetermined field, and 
carries out multi-pass record of the image based on said image information 
based on record numbers of passes inputted at said input production process 
[Claim 17] It is the control method of the recording device according to claim 
16 which is further equipped with the setting production process which sets 
up a margin field from an edge of said record medium, and is characterized 
fi:om the edge of the record medium of said conveyance direction by to forbid 
conveyance of this record medium to a predetermined field, and to carry out 
the multi-pass record of the image based on said image information based on 
the margin field where said record control production process was set up at 
record numbers of passes inputted at said input production process, and said 
setting production process. 

[Claim 18] Said record control production process is the control method of a 
recording device according to claim 16 characterized by thinning out and 
generating image information corresponding to said same record section for 
record data in each pass of said multi-pass record. 

[Claim 19] Said recording head is the control method of a recording device 
according to claim 16 characterized by being the ink jet recording head which 
records by breathing out ink. 

[Claim 20] Said recording head is the control method of a recording device 
according to claim 16 characterized by having a heat energy conversion 
object for being the recording head which carries out the regurgitation of the 
ink using heat energy, and generating heat energy given to ink. 
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[Claim 21] Computer-readable memory in which a program code of control of 
a recording device which performs multi-pass record which completes an 
image based on image information which was made to carry out the 
multiple-times scan of the recording head which has two or more 
regurgitation sections which are characterized by providing the following, 
and which were arranged in the conveyance direction of a record medium to 
the same record section of a record medium, and was inputted on said record 
medium was stored A program code of an input production process which 
inputs record numbers of passes of said multi-pass record A program code of 
a conveyance production process which conveys from an edge of a record 
medium of said conveyance direction to a predetermined field in the amount 
of the 2nd conveyance smaller than the amount of the 1st conveyance, and is 
conveyed in said amount of the 1st conveyance to the other field based on 
record numbers of passes inputted at said input production process A 
program code of a record control production process which carries out 
multi-pass record of the image based on said image information according to 
conveyance of said record medium by said conveyance production process 
with record numbers of passes inputted at said input production process 
[Claim 22] Computer-readable memory in which a program code of control of 
a recording device which performs multi-pass record which completes an 
image based on image information which was made to carry out the 
multiple-times scan of the recording head which has two or more 
regurgitation sections which are characterized by providing the following, 
and which were arranged in the conveyance direction of a record medium to 
the same record section of a record medium, and was inputted on said record 
medium was stored A program code of an input production process which 
inputs record numbers of passes of said multi-pass record A program code of 
a record control production process which forbids conveyance of this record 
medium from an edge of a record medium of said conveyance direction to a 
predetermined field, and carries out multi-pass record of the image based on 
said image information based on record numbers of passes inputted at said 
input production process 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention carries out 
the multiple-times scan of the recording head which has two or more 
regurgitation sections arranged in the conveyance direction of a record 
medium to the same record section of a record medium, and relates to the 
recording device which performs multi-pass record which completes the 
image based on the inputted image information on said record medium and 
its method, and computer-readable memory. 
[0002] 

[Description of the Prior Art] In recent years, OA equipment, such as a 
personal computer, and a reproducing unit, a word processor, has spread 
widely. And as a kind of the recording device of these devices, the ink jet 
recording device which performs image recording with an ink jet method is 
developed, and has spread qxiickly. Especially, colorization is progressing 
with advanced features of OA equipment, and various color ink jet recording 
devices have been developed in connection with this. 

[0003] Generally an ink jet recording device possesses the carriage carrying 
a record production process (recording head) and an ink tank, a conveyance 
means to convey the recording paper, and the control means that controls 
these. And the serial scan of the recording head which makes an ink drop 
breathe out from two or more deliveries is made to carry out in the 
conveyance direction (for the direction of vertical scanning to be called 
hereafter) of the recording paper, and the direction (for a main scanning 
direction to be called hereafter) which goes direct, and intermittent 
conveyance of the recording paper is carried out in an amount equal to a 
recording width by one side at the time of un-recording. Moreover, in the 
case of a color ink jet recording device, a color picture is formed by piUng up 
the ink drop breathed out by the recording head of two or more colors on a 
record medium. 

[0004] As a method of recording by breathing out the ink of an ink jet 
recording device, a heater element (the electrical and electric equipment / 
heat energy conversion object) is prepared near the dehvery, by impressing 
an electrical signal to this heater element, heat ink locally, pressure 
variation is made to cause, and there are a method using the electrical and 
electric equipment / heat energy conversion object which makes ink breathe 



6/29 



Japanese Publication number : 2000-025210 



out from a delivery, and a method using the electrical and electric equipment 
/ machine conversion objects, such as a piezoelectric device. Moreover, the 
configuration which considers as the means which carries out the 
regurgitation of the ink, gives mechanical pressure to ink and carries out the 
regurgitation of the ink using electric pressure conversion means, such as a 
piezo-electric element, is also known conventionally. 

[0005] Such a method records an alphabetic character, a graphic form, etc. by 
carrying out the regvirgitation on a record medium from a delivery by making 
ink into a very small drop according to record data. And since it is non 
impact and has advantages, like that there is httle noise, that run 2 NGU 
cost is low, that it is easy to miniaturize equipment, and colorization is 
comparatively easy, it is used together with a computer, a word processor, 
etc. Moreover, it is widely used as a recording device carried in the copying 
machine used independently, a printer, facsimile, etc. 

[0006] Such a method records an alphabetic character, a graphic form, etc. by 
carrjdng out the regvirgitation on a record medium from a delivery by making 
ink into a very small drop according to record data. And since it is non 
impact and has advantages, like that there is Uttle noise, that run 2 NGU 
cost is low, that it is easy to miniaturize equipment, and colorization is 
comparatively easy, it is used together with a computer, a word processor, 
etc. Moreover, it is widely used as a recording device carried in the copying 
machine used independently, a printer, facsimile, etc. 

[0007] In the record method of the conventional ink jet recording device, 
although the exclusive coat paper which has an ink absorption layer needed 
to be used in order to obtain the color picture of high coloring which does not 
have a blot of ink on a record medium, the method which gave the record 
fitness to the regular paper used in large quantities by amelioration of ink 
etc. with a printer, a copying machine, etc. is also put in practical use in 
recent years. Moreover, correspondence to various record media with which 
the absorption properties of ink, such as an OHP sheet, and cloth, a sheet 
plastic, differ is desired. In order to meet such a demand, with respect to the 
class of record medium, development and commercial production of the 
recording device in which the best record [ be / nothing ] is possible are 
advanced. Furthermore, it has also been required that record to a record 
medium of large size for which record to textile fabrics, such as a poster for 
an advertisement advertisement and clothing, is asked should be enabled 
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also with the size of a record medium. Need is increasing in the outstanding 
industrial field broad as a record means, and offer of a much more 
high- definition image is called for, and such an ink jet recording device can 
say that the demand to the further improvement in the speed is also rising 
much more. 

[0008] Generally, color record is realized using the ink of four colors which 
the record method of a color ink jet recording device used cyanogen (Cy), a 
Magenta (Mg), and the color ink of three colors of yellow (Ye), and also added 
black (Bk). In such a color ink jet recording device, since a color image image 
is recorded unlike the monochrome ink jet recording device mairdy used for 
record of a character, various elements, such as the coloring nature of the 
image recorded, and gradation nature, uniformity, are required. 
[0009] However, the grace of the image recorded has a large place depending 
on the engine performance of a recording head simple substance. That is, the 
slight difference for every delivery produced at the time of recording head 
manufacture production processes , such as a configuration of the delivery of 
a recording head and dispersion of the electrical and electric equipment / 
thermal conversion object ( regurgitation heater ) , affect the discharge 
quantity of ink and the sense of a discharge direction which be breathed out 
by each , and become the cause of degrade image grace as concentration 
nonuniformity of the record image finally formed . The "white" portion which 
cannot fill area factor 100% periodically to a main scanning direction as the 
result will exist, a dot will overlap reverse beyond necessity, or a white 
muscle will occur on record stomach data medium. These phenomena are 
usually sensed as concentration nonuniformity by human being's eyes. 
[0010] Then, the method called a multi-pass recording method as these cures 
against concentration nonuniformity is proposed. This multi-pass recording 
method is explained using drawing 11 . 

[001 1] In addition, by drawing 11 , in order to simphfy explanation, the 
multi-pass recording method by the recording head of the single ink color 
which consists of eight nozzles (delivery) is held for an example, and is 
explained. 

[0012] Drawing 11 is drawing for explaining the conventional multi-pass 
recording method. 

[0013] In the 1st scan to the main scanning direction of a recording head, 
alternate pattern - is recorded using four nozzles of the head of the eight 
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nozzles of a recording head. Next, after only the one half (here 4- dot width of 
face) of the recording width of a recording head performs paper feed in the 
direction of vertical scanning, in the 2nd scan of a recording head, record of 
the record section of the one half of the recording width of a recording head is 
completed by recording reverse alternate pattern O using all eight nozzles of 
a recording head. Namely, the record section of a 4-dot unit is completed for 
every scan by performing paper feed of a 4-dot unit, and record of alternate / 
reverse alternate pattern by turns one by one. Thus, the high" definition 
image which stopped concentration nonuniformity can be formed by 
recording one Rhine (record section at the time of scanning one time by the 
recording width of a recording head) using two different nozzles. Moreover, a 
multi-pass recording method can attain to coincidence the effect of stopping 
bleeding (blot), the effect which controls the temperature up of the recording 
head which causes poor regurgitation since the record dot for every scan is 
reduced by recording drying ink. 

[0014] moreover, as a method which generates the data (pass data) for not 
recording every scan (the regurgitation of ink not being performed) The 
method (fixed infanticide method) which generates pass data by thinning out 
record data using zigzag / reverse alternate pattern as mentioned above. The 
method (random infanticide method) which generates pass data when a 
record dot and a non-recording dot thin out record data using the random 
mask pattern arranged in random digits, Methods, such as a method (data 
infanticide method) which generates pass data, are learned by thinning out a 
record dot. 

[0015] The record actuation in **** of the recording paper cut into fixed form 
size in such multi-pass record is explained using drawing 12 , 
[0016] In addition, 4 pass records which complete an image by four writing 
scans using the recording head constituted by eight nozzles are mentioned as 
an example, and drawing 12 explains them. 

[0017] Drawing 12 is drawing showing the situation of the writing scan 
immediately after the recording start in the recording paper initiation edge 
of the conventional recording device. 

[0018] First, in the 1st scan, effective record data is inputted from the lower 
part of the nozzle arranged by the recording head to two nozzles which are 
1/4, and the six upper remaining nozzles are not used for record. Effective 
record data is inputted to foxu: continuing nozzles which are equivalent to a 
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lower half in the 2nd scan, and four nozzles of the remaining upper half are 
not used here. Next, in the 3rd scan, six downward nozzles are used for 
record and do not use two upper nozzles. And record actuation is performed 
using all 8 nozzles after the 4th scan. 

[0019] Moreover, also in a recording paper termination edge, it is the same. A 
** (n-3) scan records using all 8 nozzles. By ** (n-2) scan, it records like a 
recording paper initiation edge by using upper part 4 nozzle in upper part 6 
nozzle and a ** (n-l) scan, and using only an upper part (2-a) nozzle in the 
n-th scan. Here, a is determined by the number of Rhine (record section 
which one nozzle records by one scan of a recording head) of effective record 
data. That is, in the conventional multi-pass record, a recording head 
overflows and scans rather than an actual record section in a recording paper 
initiation edge and a recording paper termination edge. The width of face to 
protrude is 1/2 of recording head width of face in two pass record, and attains 
to seven eighths of recording head width of face by 4 pass records by 3/4 of 
recording head width of face, and 8 pass records. 

[0020] As mentioned above, need is increasing in the outstanding industrial 
field broad as a record means, and the ink jet recording device has spread as 
a more nearly high- definition and high-speed image formation means. And 
since increase of the number of nozzles arranged by the recording head leads 
to improvement in a recording rate, in the ink jet recording device used 
especially as industrial use, the recording head which has the nozzle which 
exceeds 100 or 1000 for every color is carried in many cases. For example, in 
the case of the recording head which arranges 500 nozzles at intervals of 
600dpi, the width of face of the recording head is set to about 21mm. 
[0021] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional recording device, in order to avoid poor record and poor paper 
feed, its paper feed or reverse side is equipped with the paper control device. 
For this reason, in an actual recording paper edge, the field which cannot 
record only the specified quantity for scanning a recording head exists. 
Moreover, in the above-mentioned conventional multi-pass record, a 
recording head overflows and scans rather than a record section in a 
recording paper initiation edge and a recording paper termination edge. For 
this reason, the recording head equipped with many nozzles was carried, in 
the case where multi-pass record of many pass is performed, the amount of 
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[ of a recording head ] flash becomes large, this serves as a failure, and a 
margin portion becomes large, namely, there was a trouble that a recordable 
field will be narrowed. 

[0022] In order to avoid this, the ink jet recording device which does not 
perform multi-pass record only in a recording paper edge was proposed, but 
since multi-pass record was no longer performed at the recording paper edge 
in this case, deterioration of the drawing grace by white **** of a recording 
head depended for getting twisted, concentration unevenness or an ink blot, 
etc. was not avoided, and it was not avoided that a difference with other 
fields which perform multi-pass record appears notably. 

[0023] It aims at offering the recording device which reduces a margin field 
and can secure a recordable field to the maximum and its control method, 
and computer-readable memory, without making this invention in view of 
the above-mentioned trouble, and causing deterioration of the large image 
grace in a recording paper edge. 
[0024] 

[Means for Solving the Problem] A recording device by this invention for 
attaining the above-mentioned purpose is equipped with the following 
configurations. Namely, the multiple-times scan of the recording head which 
has two or more regurgitation sections arranged in the conveyance direction 
of a record medium is carried out to the same record section of a record 
medium. An input means to be the recording device which performs 
multi-pass record which completes an image based on inputted image 
information on said record medium, and to input record numbers of passes of 
said multi-pass record, Based on record numbers of passes inputted with 
said input means, a predetermined field is received from an edge of a record 
medium of said conveyance direction. A conveyance means to convey in the 
amount of the 2nd conveyance smaller than the amount of the 1st 
conveyance, and to convey in said amount of the 1st conveyance to the other 
field, According to conveyance of said record medium by said conveyance 
means, it has a record control means which carries out multi-pass record of 
the image based on said image information with record numbers of passes 
inputted with said input means. 

[0025] Moreover, it has further preferably a setting means to set up a margin 
field from an edge of said record medium, and based on a margin field set up 
with record numbers of passes inputted with said input means, and said 
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setting means, said conveyance means is conveyed from an edge of a record 
medium of said conveyance direction in said amount of the 2nd conveyance 
to a predetermined field, and is conveyed in said amount of the 1st 
conveyance to the other field. 

[0026] Moreover, said record control means thins out and generates image 
information corresponding to said same record section for record data in each 
pass of said multi-pass record preferably. 

[0027] Moreover, said recording head is an ink jet recording head which 
records by breathing out ink preferably. 

[0028] Moreover, preferably, said recording head is a recording head which 
carries out the regurgitation of the ink using heat energy, and is equipped 
with a heat energy conversion object for generating heat energy given to ink. 
[0029] A recording device by this invention for attaining the 
above-mentioned purpose is equipped with the following configurations. 
Namely, the multiple -times scan of the recording head which has two or 
more regurgitation sections arranged in the conveyance direction of a record 
medium is carried out to the same record section of a record medium. An 
input means to be the recording device which performs multi-pass record 
which completes an image based on inputted image information on said 
record medium, and to input record numbers of passes of said multi-pass 
record, Based on record numbers of passes inputted with said input means, 
to a predetermined field, conveyance of this record medium is forbidden and 
it has a record control means which carries out multi-pass record of the 
image based on said image information from an edge of a record medium of 
said conveyance direction. 

[0030] Moreover, it has further preferably a setting means to set up a margin 
field from an edge of said record medium, and based on a margin field set up 
with record numbers of passes inputted with said input means, and said 
setting means, to a predetermined field, said record control means forbids 
conveyance of this record medium, and carries out multi-pass record of the 
image based on said image information from an edge of a record medium of 
said conveyance direction. 

[0031] Moreover, said record control means thins out and generates image 
information corresponding to said same record section for record data in each 
pass of said multi-pass record preferably. 

[0032] Moreover, said recording head is an ink jet recording head which 
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records by breathing out ink preferably. 

[0033] Moreover, preferably, said recording head is a recording head which 
carries out the regurgitation of the ink using heat energy, and is equipped 
with a heat energy conversion object for generating heat energy given to ink. 
[0034] A control method of a recording device by this invention for attaining 
the above-mentioned purpose is equipped with the following configurations. 
Namely, the multiple -times scan of the recording head which has two or 
more regurgitation sections arranged in the conveyance direction of a record 
medium is carried out to the same record section of a record medium. An 
input production process which is the control method of a recording device of 
performing multi-pass record which completes an image based on inputted 
image information on said record medium, and inputs record numbers of 
passes of said multi-pass record, Based on record numbers of passes inputted 
at said input production process, a predetermined field is received from an 
edge of a record medium of said conveyance direction. A conveyance 
production process which conveys in the amount of the 2nd conveyance 
smaller than the amount of the 1st conveyance, and is conveyed in said 
amount of the 1st conveyance to the other field. According to conveyance of 
said record medium by said conveyance production process, it has a record 
control production process which carries out multi-pass record of the image 
based oil said image information with record numbers of passes inputted at 
said input production process. 

[0035] A control method of a recording device by this invention for attaining 
the above-mentioned purpose is equipped with the following configxirations. 
Namely, the multiple times scan of the recording head which has two or 
more regurgitation sections arranged in the conveyance direction of a record 
medium is carried out to the same record section of a record medium. An 
input production process which is the control method of a recording device of 
performing multi-pass record which completes an image based on inputted 
image information on said record medium, and inputs record numbers of 
passes of said mtdti-pass record. Based on record numbers of passes inputted 
at said input production process, to a predetermined field, conveyance of this 
record medium is forbidden and it has a record control production process 
which carries out multi-pass record of the image based on said image 
information from an edge of a record medium of said conveyance direction. 
[0036] Computer-readable memory by this invention for attaining the 
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above-mentioned purpose is equipped with the following configurations. 
Namely, the multiple-times scan of the recording head which has two or 
more regurgitation sections arranged in the conveyance direction of a record 
medium is carried out to the same record section of a record medium. It is the 
computer-readable memory in which a program code of control of a recording 
device which performs multi-pass record which completes an image based on 
inputted image information on said record medium was stored. A program 
code of an input production process which inputs record numbers of passes of 
said multi-pass record, Based on record numbers of passes inputted at said 
input production process, a predetermined field is received from an edge of a 
record medium of said conveyance direction. A program code of a conveyance 
production process which conveys in the amount of the 2nd conveyance 
smaller than the amount of the 1st conveyance, and is conveyed in said 
amount of the 1st conveyance to the other field, According to conveyance of 
said record medium by said conveyance production process, it has a program 
code of a record control production process which carries out multi-pass 
record of the image based on said image information with record numbers of 
passes inputted at said input production process. 

[0037] Computer-readable memory by this invention for attaining the 
above-mentioned purpose is equipped with the following configurations. 
Namely, the multiple-times scan of the recording head which has two or 
more regurgitation sections arranged in the conveyance direction of a record 
medium is carried out to the same record section of a record medium. It is the 
computer-readable memory in which a program code of control of a recording 
device which performs multi-pass record which completes an image based on 
inputted image information on said record medium was stored. A program 
code of an input production process which inputs record numbers of passes of 
said multi-pass record, Based on record numbers of passes inputted at said 
input production process, to a predetermined field, conveyance of this record 
medium is forbidden and it has a program code of a record control production 
process which carries out multi-pass record of the image based on said image 
information from an edge of a record medium of said conveyance direction. 
[0038] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of 
this invention is explained to details with reference to a drawing. 
(Operation gestalt l) Drawing 1 is drawing showing the configuration of the 
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Records Department of the ink jet recording device of this invention. 
[0039] 401 is a recording head and is constituted by the multi-recording head 
which four recording heads corresponding to each united with the ink tank 
by which the color ink of four colors (Bk, Cy, Mg, Ye) was enclosed, 
respectively. 402 is carriage to which a recording head 401 is supported and 
these are moved with record. Carriage 402 is in home-position location O of 
drawing at the time of the standby in the condition of not recording etc. 403 
is a paper feed roller, rotates in the direction of the arrow head of drawing, 
pressing down the recording paper 406 with the auxiliary roller 404, and 
sends the recording paper 406 in the direction of Y at any time. Moreover, 
405 is a feed roller, and it plays the role which presses down the recording 
paper 406 as well as the paper feed roller 403 and the avixiliary roller 404 
while it feeds paper to the recording paper 406. Here, the recording head 401 
shall have 64 nozzles arranged in the direction of paper feed about four 
colors of Bk, Cy, Mg, and Ye, respectively. Moreover, nozzle number #0-#63 
shall be given to each nozzle. 

[0040] The fundamental both-way record actuation in the above 
configuration is explained. 

[0041] The carriage 402 which is in home-position location O at the time of 
standby performs discharge record for ink on the recording paper 406 
according to record data by two or more nozzles of a recording head 401, 
scanning in the direction of X with a recording start instruction (scan). After 
record of record data is completed to the edge of the recording paper 406, 
carriage 402 returns to home-position location O of origin. When the paper 
feed roller 403 rotates in the direction of an arrow head, paper feed only of 
the predetermined width of face is carried out in the direction of Y, and 
record in the direction of X is started again. The repeat of such scan 
actuation and paper feed actuation realizes record of record data. 
[0042] Although not illustrated, in addition, in the ink jet recording device of 
the operation gestalt 1 CPU, ROM and RAM which control and perform 
record and an image processing, the control section which consists of circuits 
owner- use. The interface section for exchanging image information and 
various control information between external host computers etc.. The 
carriage motor for a carriage drive, the feed motor for a feed roller drive. It 
has the control panel which inputs the control information by the driver for 
the recording head drive for driving the motor driver for driving the paper 
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conveyance motor for a paper conveyance drive etc., and a recording head 
401, and the user. 

[0043] The multi-pass recording method which is made to carry out the 
multiple-times scan of the same record section, and forms an image is used 
for the ink jet recording device in the operation gestalt 1. Multi-pass record is 
a recording method which stops the concentration nonuniformity hy the very 
small difference in the discharge quantity of the ink for every nozzle, or a 
discharge direction by forming an image for one Rhine using two or more 
nozzles as mentioned above. 

[0044] In the operation gestalt 1, multi-pass record of the fixed infanticide 
method which generates pass data according to the coordinate of a main 
scanning direction is performed. Moreover, record numbers of passes make 
selectable two pass record and 4 pass records, and these record numbers of 
passes are set up from an external host computer etc. Here, the situation of 
distribution of the record dot to each pass in multi-pass record is explained 
using drawing 2 . 

[0045] Drawing 2 is drawing explaining the situation of distribution of the 
record dot to each pass in multi-pass record of the operation gestalt 1 of this 
invention. 

[0046] First, the fixed infanticide (fixed mask of illuminator) processing by 
the fixed infanticide method is explained briefly. 

[0047] In two pass record of the operation gestalt 1, in an one-pass eye, 
even-numbered 2n No. dot (even dots) of a main scanning direction is 
recorded, and the dot (odd dots) of eye watch (2n+l) of a main scanning 
direction is recorded in a two pass eye. Moreover, by 4 pass records, the dot of 
eye watch is similarly recorded [ the dot of eye watch, and 3 pass eye / the dot 
of eye watch, and 4 pass eye ] by the 4n position dot and the two pass eye by 
the one-pass eye, respectively (4n+3). (4n+l) (4n+2) 

[0048] Next, the multi-pass record actuation in the recording paper edge of 
the operation gestalt 1 is explained using drawing 3 - drawing 5 . Especially, 
with the operation gestalt 1, the vertical format unit of the small amount of 
paper feeds is relatively performed to the amount of paper feeds between the 
usual writing scans in a recording paper edge. 

[0049] Drawing 3 is drawing showing the situation in the case of recording to 
the limit of the recordable field of the operation gestalt 1 of this invention, 
drawing 4 is drawing showing the situation of record in case there is a 
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margin field of only 22 lines firom the recordable field edge of the operation 
gestalt 1 of this invention (as opposed to record resolution), and drawing 5 is 
drawing showing the situation of record in case there is a margin field of 50 
lines from the recordable field edge of the operation gestalt 1 of this 
invention. 

[0050] In addition, in the following explanation, the record section which 
mentions the record actuation by 4 pass records as an example, and is 
recorded by one scan of each nozzle of a recording head 401 is called Rhine. 
[0051] Drawing 3 shows the case where image data is recorded without a 
margin field to a recordable field, and the vertical format unit of an one -line 
considerable amount is altogether performed between the 1st scan, the 2nd 
scan, the 3rd scan, and each scan of the 4th scan. In the 1st scan, upper part 
3 nozzle (nozzle of nozzle number #0* nozzle number #2) is not used, but uses 
only 16 continuing nozzles (nozzle of nozzle number #4- nozzle number #18), 
and performs record. In the 2nd scan, only 32 continuing nozzles (nozzle of 
nozzle number #2* nozzle number #33) are used and recorded without using 
only upper part 2 nozzle (nozzle of nozzle number #0- nozzle number #l). In 
the 3rd scan, only upper part 1 nozzle (nozzle of nozzle number #0) is not 
used, but is recorded only using 48 continuing nozzles (nozzle of nozzle 
number #1- nozzle number #48). In the 4th scan, it records using all nozzles 
(nozzle of nozzle number #0- nozzle number #63). Henceforth [ the 5th scan ], 
the vertical format unit of a 161ine considerable amount is performed 
between writing scans, and 4 pass records using all 64 nozzles (nozzle of 
nozzle number #0- nozzle number #63) are performed as usual. 
[0052] Drawing 4 shows the case where only the amount of 22 lines have a 
margin field, and it records from a recordable field edge, and the distance 
from the recording paper edge of the recording head 401 at the time of 
writing scan initiation serves as an one line lower part fi-om the location (the 
maximum upper limit location in which a normal writing scan is possible) in 
drawing 3 . Between the 1st scan, the 2nd scan, and each scan of the 3rd scan, 
paper feed of an one-line considerable amount is performed like drawing 3 . 
In the 1st scan, upper part 24 nozzle (nozzle of nozzle number #0- nozzle 
number #23) is not used, but uses only ten continuing nozzles (nozzle of 
nozzle number #24- nozzle number #33), and performs record. In the 2nd 
scan, only 26 continuing nozzles (nozzle of nozzle number #23- nozzle 
number #49) are used and recorded without using upper part 23 nozzle 
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(nozzle of nozzle number #0* nozzle number #22). In the 3rd scan, upper part 
22 nozzle (nozzle of nozzle number #0- nozzle number #21) is not used, but is 
recorded using 42 continuing nozzles (nozzle of nozzle number #22- nozzle 
number #63). Henceforth [ the 4th scan ], the vertical format unit of a 16-Hne 
considerable amount is performed between writing scans. Moreover, in the 
4th scan, only upper part 6 nozzle (nozzle of nozzle number #0- nozzle 
number #5) is not used, but it records using all the 58 remaining nozzles 
(nozzle of nozzle number #6- nozzle number #63). Henceforth [ the 5th scan ], 
4 pass records which used all 64 nozzles (nozzle of nozzle number #0- nozzle 
number #63) as usual are performed. 

[0053] Drawing 5 shows the case where the margin field of 50 hnes is had 
and recorded, fi-om the recordable field edge, and the distance from the 
recording paper edge of the recording head 401 at the time of writing scan 
initiation serves as a 53-hne lower part from the location (the maximum 
upper limit location in which a normal writing scan is possible) in drawing 3 . 
In this case, it becomes the same record actuation and same vertical format 
unit as the recording paper initiation edge in 4 usual pass records. That is, in 
the 1st scan, only lower part 16 nozzle (nozzle of nozzle number #48- nozzle 
number #63) records only lower part 32 nozzle (nozzle of nozzle number #32- 
nozzle nxmiber #63) by the 3rd scan at the 2nd scan only by lower part 48 
nozzle (nozzle of nozzle number #16- nozzle number #63), and, henceforth 
[ the 4th scan ], all 64 nozzles (nozzle of nozzle number #0- nozzle number 
#63) are used The amount of paper feeds between writing scans is always a 
16-line considerable amount. Thus, when a margin field exceeds 45 lines, 
except that the locations of the recording head 401 from the recording paper 
edge at the time of a recording start differ, it becomes the same actuation as 
4 usual pass records, 

[0054] Thus, with the operation gestalt 1, from the maximum upper limit 
section in which a normal writing scan is possible, a record impossible field 
equivalent to 3 nozzle width of face (Rhine) is permitted, and, in the case of 
0-14 hnes, the margin setting in record changes the amount of paper feeds 
between the writing scans of a before [ from the 1st scan / the 4th scan ] to a 
recordable field edge at one line. Moreover, in the case of 15*29 lines, the 
amount of paper feeds between the writing scans of a before [ firom the 1st 
scan / the 3rd scan ] is changed at one hne. Moreover, in the case of 30-44 
lines, only the amount of paper feeds between the writing scans between the 
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1st scan and the 2nd scan is changed at one line. Moreover, in exceeding 45 
lines, it always performs the vertical format unit of a 16-line considerable 
amount from the 1st scan. Moreover, also in a recording paper termination 
edge, a vertical format unit is performed according to the same procedure. 
[0055] Therefore, by performing paper feed for one line exceptionally within 
the limits of the specified quantity from a recording paper edge, only by 
giving a margin field equivalent to 3 nozzle width of face (Rhine) to the 
maximum upper limit section in which a normal writing scan is possible, 4 
pass records are attained to all record sections, and equally high-definition 
image formation can be reaUzed. 

[0056] Finally, the flow chart of the processing performed with the operation 
gestalt 1 is explained using drawing 6 . 

[0057] Drawing 6 is a flow chart which shows the processing performed with 
the operation gestalt 1 of this invention. 

[0058] First, record numbers of passes are acquired at step SlOl. Next, a 
margin field is set up at step S102. At step S103, the amount of paper feeds 
of predetermined within the limits is determined as the acquired record 
numbers of passes from a recording paper edge based on the set-up margin 
field. And multi-pass record of the record numbers of passes acquired at step 
S104 based on the determined amount of paper feeds is performed. 
[0059] As explained above, according to the operation gestalt 1, in the ink jet 
recording device which performs multi-pass record, it controls to become the 
small amount of paper feeds from a recording paper edge relatively to the 
time of the usual multi-pass record in the writing scan within predetermined 
width of face about the amount of paper feeds in the meantime. It becomes 
possible to hold down a record impossible field to coincidence to the 
minimum, without being able to perform multi-pass record of the very small 
amount of paper feeds in a recording paper edge, and causing the image 
quaUty deterioration in a recording paper edge by this. That is, the 
outstanding ink jet recording device which was compatible in the 
high- definition image formation covering whole reservation and whole image 
of the maximum recordable field is reaUzable. 

(Operation gestalt 2) With the operation gestalt 1, in order to suppress 
increase of the record impossible field in the recording paper edge by 
multi-pass record to the minimum, the case where changed the amount of 
paper feeds into one line, and the image in a recording paper edge was 



19/29 



Japanese Publication number : 2000-025210 



formed was explained. However, it may not be easy to perform a slight 
quantity of a vertical format unit with a sufficient precision extremely 
depending on equipment. In such a case, the amount of paper feeds changed 
at the recording paper edge is measured against one Une, it must be large 
and the effect of the maximum reservation of a recordable field fades 
according to it. So, with the operation gestalt 2, it is forming an image by two 
or more scans, without not making small relatively the amount of paper 
feeds in a recording paper edge, but carrying out paper feed compared with 
the amount of paper feeds at the time of the usual multi-pass record, and the 
image quality deterioration in a recording paper edge is suppressed to the 
minimum, and a record impossible field is held down to coincidence to the 
minimum. 

[0060] In addition, also in the ink jet recording device in the operation 
gestalt 2, the basic configuration ( drawing 1 ) presupposes that it is the 
same as that of the operation gestalt 1. 

[0061] Next, the multi-pass record actuation in the recording paper edge of 
the operation gestalt 2 is explained using drawing 7 - drawing 9 . Especially, 
with the operation gestalt 2, multi-pass record without paper feed is 
performed in a recording paper edge. 

[0062] In addition, in the following explanation, the record actuation by 4 
pass records is mentioned as an example. 

[0063] Drawing 7 is drawing showing the situation in the case of recording to 
the limit of the recordable field of the operation gestalt 2 of this invention, 
drawing 8 is drawing showing the situation of record in case there is a 
margin field of only 22 lines from the recordable field edge of the operation 
gestalt 2 of this invention (as opposed to record resolution), and drawing 9 is 
drawing showing the situation of record in case there is a margin field of 50 
lines from the recordable field edge of the operation gestalt 2 of this 
invention. 

[0064] Drawing 7 shows the case where image data is recorded without a 
margin field to a recordable field. In the 1st scan, only upper part 16 nozzle 
(nozzle of nozzle number #0- nozzle number #15) records only upper part 32 
nozzle (nozzle of nozzle number #0- nozzle number #31) by the 3rd scan at 
the 2nd scan only using upper part 48 nozzle (nozzle of nozzle number #0- 
nozzle number #47). From the 4th scan, record by all 64 nozzles (nozzle of 
nozzle number #0* nozzle number #63) is performed. No paper feed is 
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performed between old writing scans. From the 4th scan or subsequent ones, 
the vertical format unit of the 16-line considerable amount between the 
writing scans of a passage is usually performed, and 4 ****s is recorded by 
all 64 nozzles (nozzle of nozzle number #0* nozzle number #63). 
[0065] Drawing 8 shows the case where only the amount of 22 Lines have a 
margin field, and it records firom a recordable field edge, and the location of 
the recording head 401 at the time of writing scan initiation serves as 6 
nozzle lower part to the case where drawing 7 shows. In the 1st scan, upper 
part 16 nozzle (nozzle of nozzle number #0* nozzle number #15) is not used, 
but records only using 16 continuing nozzles (nozzle of nozzle number #16- 
nozzle number #31). 16 nozzles (nozzle of nozzle number #0- nozzle number 
#15) of the upper part [ scan / 2nd ] are not used, but use 32 continuing 
nozzles (nozzle of nozzle number #16- nozzle number #47). In the 3rd scan, 
upper part 16 nozzle (nozzle of nozzle number #0- nozzle number #15) is not 
used, but it records using all (nozzle of nozzle number #16- nozzle number 
#63) of the 48 remaining nozzles. No paper feed is performed between old 
writing scans. From the 3rd scan or subsequent ones, the vertical format 
unit of a 16-line considerable amount is performed as usual, and, henceforth 
[ the 4th scan ], 4 ****s is recorded by all 64 nozzles (nozzle of nozzle number 
#0- nozzle number #63). 

[0066] Drawing 9 shows the case where the margin field of 50 lines is had 
and recorded, from the recordable field edge, and the location of the 
recording head 401 at the time of writing scan initiation serves as 2 nozzle 
lower part to the case where drawing 7 shows. In this case, it becomes the 
same record actuation and same vertical format unit as the recording paper 
initiation edge in 4 usual pass records. That is, in the 1st scan, only lower 
part 16 nozzle (nozzle of nozzle number #48" nozzle number #63) records only 
lower part 32 nozzle (nozzle of nozzle number #32- nozzle number #63) by the 
3rd scan at the 2nd scan only by lower part 48 nozzle (nozzle of nozzle 
number #16" nozzle number #63), and, henceforth [ the 4th scan ], all 64 
nozzles (nozzle of nozzle number #0- nozzle number #63) are used Between 
each writing scan, the vertical format unit of a 16-hne considerable amount 
is performed altogether. Thus, when a margin field exceeds 48 lines, except 
that the recording head locations fi:om the recording paper edge at the time 
of a recording start differ, it becomes the same actuation as 4 usual pass 
records. 
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[0067] thus, the margin setting [ without taking all record impossible fields 
with the operation gestalt 2 firom the maximum upper limit section in which 
a normal writing scan is possible ] in record " a recordable field edge - 
receiving " the case of 0-15 lines - in the case of 16-31 hnes, in the case of 
32-47 hnes, only the 1st scan does not perform the vertical format unit 
during a scan from the 1st scan to the 3rd scan from the 1st scan to the 4th 
scan. Moreover, in exceeding 48 hnes, it always performs the vertical format 
unit of a 16-Une considerable amount from the 1st scan. Moreover, also in a 
recording paper termination edge, a vertical format unit is performed 
according to the same procedure. 

[0068] Therefore, 4 pass records are attained to all record sections by not 
performing paper feed between writing scans exceptionally within the limits 
of the specified quantity from a recording paper edge, without increasing an 
excessive record impossible field to the maximum upper hmit section in 
which a normal writing scan is possible. Moreover, since the poor record by 
ink blot etc. is avoidable because the field which forms an image by two or 
more scans, without performing paper feed distributes a record dot to two or 
more scans of that white **** depended for getting twisted and the 
concentration unevenness of a recording head may be recognized to are since 
all the same Rhine is recorded by the same nozzle unlike the usual 
multi-pass record section, deterioration of drawing grace can be suppressed 
to minimum. 

[0069] As explained above, according to the operation gestalt 2, in the ink jet 
recording device which performs multi-pass record, it controls not to perform 
paper feed in the meantime in the writing scan within predetermined width 
of face from a recording paper edge. It becomes possible to perform 
multi-pass record without paper feed in a recording paper edge, to suppress 
the image quahty deterioration in a recording paper edge by this, to the 
minimum, and to hold down an unrecordable field to coincidence to the 
minimum. That is, the outstanding ink jet recording device which was 
compatible in the high- definition image formation covering whole 
reservation and whole image of the maximum recordable field is realizable. 
[0070] Although the case where changed the amount of paper feeds in a 
record edge into one line, and the image of a recording paper edge was 
formed was explained with the above-mentioned operation gestalt 1 in order 
to suppress increase of the record impossible area in the recording paper 
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edge by multi-pass record to the minimum, the amount of paper feeds 
changed in a record edge is not limited to one hne. If the resolution 
determined by the nozzle arranged by the recording head needless to say 
increases, the amount of paper feeds demanded for the same effect will 
increase. Thus, what is necessary is for the effect over precision, rise cost, 
and it just to determine the amount of paper feeds. 

[0071] In the above-mentioned operation gestalten 1 and 2, although the ink 
jet recording device which carried the recording head constituted by the 
multi-recording head which four recording heads corresponding to 4 color ink 
unified was explained, also when it carries the multi-recording head which 
consists of Isshiki arm heads which became independent corresponding to 
each ink, it can apply. Moreover, it may not Kmit to four colors about an ink 
color, and the configuration using two or more ink in which concentration 
differs, and the overprint of the same ink may be performed. Moreover, it 
does not limit to 64 about the number of nozzles. 

[0072] Moreover, when these ink tank and a recording head are constituted 
disengageable and ink is lost, it may enable it to exchange only an ink tank, 
although an ink tank and a recording head are formed in one and consider a 
recording head as an exchangeable configuration. The example is shown in 
drawing 10 . 

[0073] Drawing 10 is the appearance perspective diagram showing the 
configuration of the ink cartridge IJC with disengageable ink tank and 
recording head. 

[0074] An ink cartridge IJC has the ink tank IT and a disengageable 
recording head IJH in the location of a boundary line K, as shown in drawing 
10 . The electrode (un-illustrating) for receiving the electrical signal supplied 
from a carriage 403 side, when this is carried in carriage 403 is prepared in 
the ink cartridge IJC, by this electrical signal, a recording head IJH drives as 
mentioned above, and ink is breathed out. In addition, in drawing 10 , 500 is 
an ink delivery train. Moreover, in order to hold ink, the shape of a fiber and 
a porous ink absorber are formed in the ink tank IT, and ink is held by the 
ink absorber. 

[0075] Moreover, although it was explained that the drop breathed out fi-om 
a recording head was ink, and it was explained that the hquid further held in 
an ink tank was ink, the hold object is not limited to ink. For example, in 
order to raise fixable and the water resisting property of a record image or to 
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raise the image quality, a thing like the processing liquid breathed out to a 
record medium may be held in the ink tank. 

[0076] Moreover, although the multi-pass record using the fixed infanticide 
method which distributes a record dot regularly based on the coordinate of 
record data was mentioned as the example and explained, this invention is 
not limited to this. For example, it is applicable also to the random 
infanticide method which distributes a record dot using a random mask 
pattern, the data infanticide method which distributes a record dot by 
infanticide processing of a record dot, and all multi-pass recording methods, 
such as these concomitant use methods. 

[0077] Moreover, the gestalt of the ink jet recording device concerning this 
invention may be facsimile apparatus which has the reproducing unit 
combined not only with what is prepared in one or another object as an 
image output unit of information processors including a computer or a word 
processor but with the reader, and communication facility. 
[0078] Especially the above operation gestalt is equipped with means (for 
example, an electric thermal-conversion object, a laser beam, etc.) to 
generate heat energy as energy used also in an ink jet recording method in 
order to make the ink regurgitation perform, and can attain the densification 
of record, and highly minute-ization by using the method which makes the 
change of state of ink occur with said heat energy. 

[0079] About the typical configuration and typical principle, what is 
performed using the fundamental principle currently indicated by the U.S. 
Pat. No. 4723129 specification and the 4740796 specification, for example is 
desirable. Although this method is applicable to both the so-called mold on 
demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and liquid route 
where the liqioid (ink) is held in the case of the mold on demand By 
impressing at least one driving signal which gives the rapid temperature rise 
which supports recording information and exceeds film boiling Since make 
an electric thermal-conversion object generate heat energy, the heat 
operating surface of a recording head is made to produce film boiling and the 
air bubbles in the liquid (ink) corresponding to this driving signal can be 
formed by 1 to 1 as a result, it is effective. A liquid (ink) is made to breathe 
out through the opening for regurgitation by growth of these air bubbles, and 
contraction, and at least one drop is formed. If the shape of a pulse form is 
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carried out, since growth contraction of air bubbles will be appropriately 
performed instancy in this driving signal, the regurgitation of a liquid (ink) 
excellent in especially responsibility can be attained, and it is more desirable. 
[0080] As a driving signal of the shape of this pulse form, what is indicated 
by the U.S. Pat. No. 4463359 specification and the 4345262 specification is 
suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the 
above-mentioned heat operating surface are adopted, further excellent 
record can be performed. 

[0081] The configxu-ation using the U.S. Pat. No. 4558333 specification and 
U.S. Pat. No. 4459600 specification which indicate the configuration 
arranged to the field to which a dehvery which is indicated by each 
above-mentioned specification, a Hquid route, and the heat operating surface 
other than the combination configuration (a straight hne like liquid flow 
channel or right angle liquid flow channel) of an electric thermal-conversion 
object are crooked as a configuration of a recording head is also included in 
this invention. In addition, it is good also as a configuration based on 
JP,59- 138461, A which indicates the configuration whose opening which 
absorbs the pressure wave of JP, 59- 123670, A which indicates the 
configuration which makes a common slot the regurgitation section of an 
electric thermal-conversion object to two or more electric thermal-conversion 
objects, or heat energy is made to correspond to the regurgitation section. 
[0082] In addition, the recording head of the exchangeable chip type with 
which the electric connection with the main part of equipment and supply of 
the ink from the main part of equipment are attained may be used by not 
only the recording head of the cartridge type with which the ink tank was 
formed in the recording head itself explained with the above-mentioned 
operation gestalt in one but the main part of equipment being equipped. 
[0083] Moreover, since record actuation is further made to stability, it is 
desirable to add the recovery means against a recording head, a preliminary 
means, etc. to the configuration of the recording device explained above. If 
these are mentioned concretely, there is a preheating means by the capping 
means, the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different from this, 
or such combination over a recording head etc. Moreover, it is effective in 
order to perform record stabilized by having the reserve regurgitation mode 
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in which the regurgitation different from record is performed. 
[0084] Furthermore, by constituting not only the recording mode of only 
mainstream colors, such as black, but a recording head in one as a recording 
mode of a recording device, even with two or more combination, although it is 
good, it can also consider as equipment equipped with full color at least one 
by the double color color of a different color, or color mixture. 
[0085] In the gestalt of the operation explained above, although it is 
explaining as a premise that ink is a liquid Even if it is ink sohdified less 
than [ a room temperature or it ], what is softened or liquefied at a room 
temperature may be used. Or by the ink jet method, since what carries out 
temperature control is common as a temperature control is performed for ink 
itself by within the limits below 70-degreeC more than 30-degreeC and it is 
in a stabilization regurgitation range about the viscosity of ink, ink should 
just make the shape of liquid at the time of use record signal grant. 
[0086] In addition, in order to prevent positively by making the temperature 
up by heat energy use it positively as energy of the change of state from a 
solid condition to the liquid condition of ink, or in order to prevent 
evaporation of ink, the ink which soUdifies in the state of neglect and is 
liquefied with heating may be used. Anyway, ink liquefies by grant according 
to the record signal of heat energy, and this invention can be applied also 
when using the ink of the property which will not be hquefied without grant 
of heat energy, such as that by which liquefied ink is breathed out, and a 
thing which it already begins to solidify when reaching a record medium. In 
such a case, ink is good for a porosity sheet crevice or a through tube which is 
indicated by JP,54-56847,A or JP,60-71260,A also as hquefied or a gestalt 
which counters to an electric thermal-conversion object in the condition of 
having been held as a sohd. In this invention, the most effective thing 
performs the film-boiling method mentioned above to each ink mentioned 
above. 

[0087] In addition, even if it applies this invention to the system which 
consists of two or more devices (for example, a host computer, an interface 
device, a reader, a printer, etc.), it may be applied to the equipments (for 
example, a copying machine, facsimile apparatus, etc.) which consist of one 
device. 

[0088] Moreover, it cannot be overemphasized by the purpose of this 
invention supplying the storage which recorded the program code of the 
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software which realizes the function of the operation gestalt mentioned 
above to a system or equipment, and carrying out read out activation of the 
program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage that it is attained. 

[0089] In this case, the function of the operation gestalt which the program 
code itself read from the storage mentioned above will be realized, and the 
storage which memorized that program code will constitute this invention. 
[0090] As a storage for supplying a program code, a floppy disk, a hard disk, 
an optical disk, a magneto-optic disk, CD-ROM, CD R, a magnetic tape, the 
memory card of a non-volatile, ROM, etc. can be used, for example. 
[0091] Moreover, it cannot be overemphasized that it is contained also when 
the function of the operation gestalt which performed a part or all of 
processing that OS (operating system) which is working on a computer is 
actual, based on directions of the program code, and the function of the 
operation gestalt mentioned above by performing the program code which 
the computer read is not only realized, but was mentioned above by the 
processing is reahzed. 

[0092] Furthermore, after the program code read from a storage is written in 
the memory with which the functional expansion unit connected to the 
functional add-in board inserted in the computer or a computer is equipped, 
it cannot be overemphasized that it is contained also when the function of 
the operation gestalt which performed a part or all of processing that CPU 
with which the functional add-in board and functional expansion unit are 
equipped based on directions of the program code is actual, and mentioned 
above by the processing is realized. 
[0093] 

[Effect of the Invention] The recording device which reduces a margin field 
and can secure a recordable field to the maximum and its control method, 
and computer-readable memory can be offered without causing deterioration 
of the large image grace in a recording paper edge according to this invention, 
as explained above. 
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[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the configuration of the Records 

Department of the ink jet recording device of this invention. 

[Drawing 2] It is drawing explaining the situation of distribution of the 

record dot to each pass in multi-pass record of the operation gestalt 1 of this 

invention. 

[Drawing 3] It is drawing showing the situation in the case of recording to 
the limit of the recordable field of the operation gestalt 1 of this invention. 
[Drawing 4] It is drawing showing the situation of record in case there is a 
margin field of only 22 fines from the recordable field edge of the operation 
gestalt 1 of this invention. 

[Drawing 5] It is drawing showing the situation of record in case there is a 
margin field of 50 fines firom the recordable field edge of the operation gestalt 

1 of this invention. 

[Drawing 6] It is the flow chart which shows the processing performed with 
the operation gestalt 1 of this invention. 

[Drawing 7] It is drawing showing the situation in the case of recording to 
the limit of the recordable field of the operation gestalt 2 of this invention. 
[Drawing 8] It is drawing showing the situation of record in case there is a 
margin field of only 22 fines from the recordable field edge of the operation 
gestalt 2 of this invention (as opposed to record resolution). 
[Drawing 9] It is drawing showing the situation of record in case there is a 
margin field of 50 fines firom the recordable field edge of the operation gestalt 

2 of this invention. 

[Drawing 10] It is the appearance perspective diagram showing the 
configuration of the ink cartridge IJC with disengageable ink tank and 
recording head. 

[Drawing ll] It is drawing for explaining the conventional multi-pass 
recording method. 

[Drawing 12] It is drawing showing the situation of the writing scan 
immediately after the recording start in the recording paper initiation edge 
of the conventional recording device. 
[Description of Notations] 

401 Recording Head 

402 Carriage 

403 Paper Feed Roller 
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404 Auxiliary Roller 

405 Feed Roller 

406 Recording Paper 
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